The research themes of geography of industry are continually evolving. The dynamic development of this sector of the economy after 1945 in the conditions of the socialist economy, in which the processes of industrialisation of the country were treated as priorities, as well as the processes of economic transformation in Poland after 1989, influencing the changes in the previously developed socio-economic structures, including industry structures, influenced the shaping of the research problem of this sub-discipline of geography in Poland. These changes, leading to the adaptation of these structures to the changing management principles, take place under the influence of impulses from the international environment associated with building a knowledge-based economy and moving from the industrial and post-industrial phase to the informational phase of civilisation development. These essential issues of transformation of industrial structures in the period of economic transformation and the development of a knowledge-based economy have become the subject of interest of many researchers, including economic geographers. The article presents the evolution of the themes and the main directions of research on structural changes in Polish industry in the conditions of transition from the centrally planned economy to market economy. In conclusion, it is shown that Polish geography of industry has undertaken significant scientific and economic problems of structural changes in industry during the period of economic transformation, continually updating its research priorities. Researchers quickly reacted to changes in the legal and political conditions of the functioning of the national economy, despite numerous barriers, related to, among other things, limited access to data on industrial activities, resulting in the lower interest of geographers in industrial research. The paper ends with recommendations regarding future possible research directions and a comprehensive bibliography of the studies.
Introduction
Research issues of geography of industry have been continuously evolving, which is reflected in the changing research directions. Growing scientific achievements, based on the results of many empirical studies, requires further syntheses to identify changing research problems and directions, learn about the patterns in development of industrial enterprises, spatial forms of industry concentration, industrial regional, national, European and global systems, as well as changes in the spatial and branch structure of industry.
The development of this sector of the economy after World War II in the conditions of central economic planning, referred to as the socialist or command-and-distribution economy, as well as the processes of economic transformation in Poland after 1989, which took place in the conditions of globalisation and European integration, affecting the transformation of previously developed socio-economic structures, including industry ones, had a particular impact on the development of research in this sub-discipline in Poland. These changes, leading to the adaptation of these structures to the changing management principles, take place under the influence of impulses from the international environment associated with building a knowledge-based economy and moving from the industrial and post-industrial phase to the informational phase of civilisation development. Their effect are changes in the sectoral structure of the economy, in which industrial activity, being the economic base in the industrial phase, gives way to service activities, in particular, activities related to financial services, education, science, as well as research and development. However, it should be emphasised that this reduction in the role of industry in favour of services mainly concerns the activation of labour resources, not its significance in the development of civilisation. The consequence of this process is the change of the existing spatial and branch structures of industry and its functions in the economic development of spatial systems of various scales, from local systems, through regional to national and international.
These crucial problems of changes of industrial structures in the period of economic transformation and the development of a knowledge-based economy have become the subject of interest of many researchers, representatives of various scientific disciplines, including economic geographers. A particular role was played by the studies undertaken in the field of geography of industry, which during the period of dynamic changes in the role of industrial activity in the economy, industrial policy directions, and changes in the accessibility of data on production activities, had to analyse its previous achievements and undertake new research issues, in accordance with the emerging challenges, both in methodological terms and in terms of business practice. After all, these studies have always served not only theoretical-cognitive but also application-oriented goals, supporting the formulation of strategic goals in the field of directions of economic transformation and changes in industrial policy. It should also be noted that the interest in research in the field of geography of industry, as well as the scope and direction of undertaken studies, was influenced mainly by changes in the availability of industrial statistics, in particular restrictions on the availability of unit data on the functioning of individual industrial enterprises.
The aim of the article is, therefore, to attempt to outline changes in the field of scientific interests of Polish geographers of industry, to identify the main research fields and related significant achievements, both cognitive and in the application of new 88 Tomasz Rachwał methods of research of structural changes in Polish industry. It will be aimed at answering the question of the extent to which the new research issues in the field of geography of industry are part of the current research and application priorities of Polish science. Particular emphasis will be put on research problems undertaken during the period of intense changes related to systemic transformation in Poland in the last nearly three decades connected with the transition from the centrally controlled economy to market-based economy.
To this end, analyses of over 200 articles in various journals and monographic publications related to the development of research issues of Polish geography of industry in the field of transformation of this sector in Poland were carried out. This work was primarily presented at conferences on geography of industry organised every year in Krakow (Rachwał, 2015a) and published, especially in the last 18 years, in the "Studies of the Industrial Geography Commission of the Polish Geographical Society" (Polish title: Prace Komisji Geografii Przemysłu Polskiego Towarzystwa Geograficznego), as well as other leading journals and publishing series, both national and foreign. Based on the analysis of previous studies, an attempt was made to outline new challenges and possible directions of research that could be taken up by geographers of industry in Poland. Due to the vastness of the issue and the limited possibilities of its detailed presentation in the form of an article, only some of the selected items of literature were referenced in work, although the list of references is extensive. A particular limitation in the analysis of literature is posed by the problem of attributing the author to the discipline of geography (differences in the scope of scientific degrees obtained and self-determination of research interests). However, it was assumed that the most crucial issue is the scientific problem (the subject of interest in the problems of geography of industry) rather than the formal attribution of a given author to the discipline of geography in the light of Polish division of sciences.
Development of problems and research directions of geography of industry during the centrally controlled economy As a result of intense industrialisation in the 19th century and the first decades of the 20th century, geography of industry emerged as an independent sub-discipline of geography with strictly defined goals and research tasks, as well as specific research methods. It is assumed that it was distinguished in the structure of world economic geography in the 1930s and 1940s. In Poland, geography of industry was formally distinguished in the structure of economic geography, along with geography of transport, geography of agriculture and geography of settlement, at a methodological conference in Osieczna near Poznań (now Wielkopolskie Voivodeship), held from 28 November to 1 December 1955 (Misztal, Zioło, 1998a) . As commented by J. Grzeszczak (2011) , this conference decided the fate of the Polish economic geography for the next few decades. In his opinion, it can be said without exaggeration that the roots of contemporary economic geography are still stuck in the ground prepared by this conference, and this applies above all to the branch specialisation developed on a large scale. It involved a complete reconstruction of relevant research plans, curricula and organisational structures (Grzeszczak, 2011) . As stated by T. Stryjakiewicz (2010) , the boundaries between a significant part of industrial and service activities have been blurring recently, therefore the problems of geography of industry "blends in" with the research in the field of economic geography (taken as a whole, i.e. without the "branch" division into sub-disciplines) and this trend is consistent with the global trend. It is associated with difficulties in the analysis of contemporary changes in geography of industry which is related to the emerging problems in defining the scope of the subject discipline during the period of industry servicing.
Of particular importance to the academic achievements of geography of industry in Poland are bibliographies of the distribution of industry, including literature from 1945 -1962 (Fajferek, 1963 and bibliography of the geography of industry for 1963 -1983 (Pakuła, Troc, 1987 . Moreover, the achievements of geography of industry include bibliographies on regional planning in 1945 -1965 (Zawadzki, 1969 ) and in 1966 -1970 and 1971 -1980 (Wrzosek, Zawadzki, 1974 , 1985 , as well as a discussion of research of the former Committee for Research on the Regions under Industrialisation of the Polish Academy of Sciences (Czyżewska, 1969) .
The fundamental role in organising the research issues of geography of industry includes papers on determining the directions of research on the spatial structure of industry and the prospects for its development (Leszczycki, Kukliński, 1964; Kukliński, 1964 Kukliński, , 1976 Kukliński, , 1981 , basic research directions (Grzeszczak, 1964 (Grzeszczak, , 1985 (Grzeszczak, , 1991 , determining trends in the development of geography of industry (Dobrowolska, 1965 (Dobrowolska, , 1978 Straszewicz, 1987) , new tendencies and directions in spatial research of industry (Kortus, 1978a (Kortus, , 1978b (Kortus, , 1987 (Kortus, , 1999 Kuciński, 1998) and presenting an outline of the research concept of spatial forms of industry concentration and spatial structure of industry (Zioło, 1971 (Zioło, , 1976 (Zioło, , 1978 (Zioło, , 1987 (Zioło, , 1997 (Zioło, , 2008 Pakuła, 1978 Pakuła, , 1983 .
In the years of the central control system of the economy, covering the phase of industrial development, an unusually large interest in the problems of geography of industry resulted from the fact that industry was treated as a leading factor of the socio-economic development. A unique role in this area was played by studies devoted to the impact of industry on socio-economic and cultural development, especially regional systems. They intensified as part of the work of the former Committee for Research on the Regions under Industrialisation, which was related to the analysis of the impact of developing substantial industrial investments on the transformation of agricultural areas. Particularly comprehensively, these studies were conducted in the "academic school" of prof. Maria Dobrowolska (Dobrowolska, 1965; Zioło, 1978 Zioło, , 2017 . Stryjakiewicz (1987 Stryjakiewicz ( , see also 1992 Stryjakiewicz ( , 2010 Stryjakiewicz ( , 2014 , analysing the research directions of geography of industry in 1945-1980, distinguishes a number of primary groups of problems that concern: the origins and development of centres, districts and industrial regions, branch and spatial structure of industry, industrialisation processes, industry links with the natural environment, location factors and assessment of the efficiency of industry operations, as well as theoretical and methodological issues. Kortus (1987) after Kukliński (1981) discussed current trends and research problems in geography of industry and then presented selected elements of the functioning of the global industrial system and desirable research approaches.
S. Misztal (1997) , and S. Misztal and Z. Zioło (1998a) , after A. Kukliński (1976) and B. Kortus (1986) , as the primary research directions of geography of industry developed in the post-war years enumerate landscape, physiographic, historical-geographical, technological-economic, behavioural and systemic directions. S. Misztal (1997) also distinguished the methodological-theoretical and planning direction, related to the studies on creating plans for economic development based on industrialisation.
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Attention was also paid to disharmony between the intensification of the industrialisation and urbanisation processes (Fajferek, Zioło, 1979 , 1983 .
The primary goal of the landscape direction in geography of industry was to study the industrial landscape, referred to as a fragment of the surface of the Earth, where industrial plants that meet specific economic and social functions visually dominate. This trend in Poland in the post-war period did not find many supporters, although recently there has been a return to research on cultural landscapes; industrial landscapes are also distinguished in the latest delimitation of landscapes (Chmielewski, Myga-Piątek, Solon, 2015) . These studies, among others, refer to earlier studies of M. Dobrowolska in this regard (1948) . In the physiographic direction, attention was mainly paid to the influence of mutual relations between an industrial enterprise and individual elements of the natural environment. On the one hand, they explained their role as essential factors in the location of industry, and on the other, the influence of industrial activity on changes in the elements of the natural environment was determined. Currently, due to the increasing degradation of individual elements of the natural space, this direction is reflected in ecological research, focusing on the impact of industry on nature and the environment of human life.
The primary goal of the historical-geographical direction was to explain the development processes of industrial plants, as well as the structure of the industry in various spatial systems based on historical research. Using the historical method, it was attempted to determine the location factors and conditions affecting the development of industrial plants representing various industries or their stagnation, recession or disappearance. The beginnings of the development of the factory industry, often developed on the activities of factories and crafts, were sought after. At the same time, the process of transformation of industrial structures was analysed concerning the current administrative division and according to the current industry classification. Using the genetic method the current industry structure of the studied area was often sought. Attention was paid to the stability of industrial plants in the modern industrial structure, change of their potential and durability of the functions performed. In the technical and economic direction, however, the primary attention was paid to the study of changes taking place in the technology of industrial production, which influenced the increase of production potential and changes in the plant location. Attention was paid to the variability of location factors and the degree of attractiveness of the area for developing production activities under the influence of scientific and technological progress. In behavioural studies, it was assumed that in order to explain the contemporary industrial structure and potential, it is necessary to analyse behavioural changes of individual investors or other decision makers who used specific conditions, mainly legal, financial and market conditions, thus exerting roper influence on the selection of plant locations and directions of development of industrial enterprises.
The systemic direction developed as a result of the use of the concept of dynamic systems and statistical methods in the field of geography of industry. It was assumed that the industrial system includes specific elements and relations between them. On this basis, attempts were made to explain the functioning of industrial enterprises, as well as the intensification of active and passive relations taking place between enterprises in the structures of industrial centres and districts, as well as their connection with the surrounding. It was assumed in this respect that both enterprises and forms of industry concentration (centres, industrial districts) are not isolated units, but function as elements of a more complex spatial structure of industry and the structure of geographical space. Based on the outlined research concepts, attempts were made to build theoretical models of the functioning and development of an industrial enterprise, shaping territorial forms of industry concentration (centre, district, complex), changes in the spatial structure of industry and determining its place in geographical space (Zioło, 1971 (Zioło, , 1976 (Zioło, , 1978 (Zioło, , 1987 (Zioło, , 1997 . These directions have been represented in the studies of members of the Industrial Geography Commission of the Polish Geographical Society from the very beginning of its establishment in 1979 (Zioło, Rachwał, Kilar, 2018) . It is due to the activities of the majority of geographers of industry in this Commission, which is also taking place today.
The significant achievements of Polish geography of industry were presented in the joint study of the Industrial Geography Commission of the Polish Geographical Society in the years -1996 (Misztal, Zioło, 1998b . Individual authors presented research results of national geographic centres (Warsaw, Krakow, Łódź, Poznań, Katowice, Wrocław, Toruń, Gdańsk, Lublin, Kielce, Słupsk, and Rzeszów), documenting it with extensive literature on the subject. Generally, the editors of the volume distinguished five research directions from the point of view of the applied methods and based on the studies listed above: information-statistical, analytical-explanatory, planning-forecasting, cartographic, raw material (Zioło, Rachwał, Kilar, 2018) . In the analytical and synthesising studies, the methods of these research directions often merge with each other, which undoubtedly increases the methodological and application value of their results. In individual centres in the undertaken studies, researchers pay attention to directions of products sales, supply of industry with energy, water and other raw materials and components, sewage disposal and waste management, cooperative links, economic effects of location and industry development, social, economic and ecological effects of processes of industrialisation in regional systems, delimitation of industrial centres and districts, processes of industrial deglomeration, restructuring and privatisation of industry, as well as problems of teaching geography of industry in school and university education.
Research topics of structural changes in industry in the years of economic transformation A smaller interest in the issues of geography of industry is noted after 1989, in the years of transformation and implementation of market economy rules. Especially in the early years of the reconstruction of management system of the national economy, the processes of political and economic transformation were accompanied by the collapse of many critical industrial enterprises, which contributed to the decreasing importance of industry in the structure of national economy (incl. Rutkowska-Gurak, 2000; Kieżun, 2012; Karpiński, Paradysz, Soroka, Żółkowski, 2013; Ślązak, 2016) . Rachwał (2001 Rachwał ( , 2006 ) drew attention to erroneous decisions regarding the directions of state intervention in the framework of industrial policy, which was manifested in supporting traditional branches and industry plants whose role in the economy is declining, leaving without such support the plants representing modern industry branches, such as electronic industry (Rachwał, 2001) . Attempts to repair these errors through reindustrialisation programs are now costly. Some researchers have mistakenly accepted the liquidation of enterprises and the shrinking role of industry as a labour market as a sign of the country entering the phase of post-industrial development or cumbersome deindustrialisation processes. This was accompanied by increasing difficulties in access to the empirical database regarding the operation of industrial enterprises and limited information about official statistics. Accepting the thesis about the decreasing role of industry as the base of economic development in favour of service activities, influenced changes in research interests of many people and undertaking issues for which broader and easier access to information was possible (Zioło, Rachwał, 2008 . It should be emphasised, however, that the researchers (Kilar, Rachwał, Wiedermann, 2008; Rachwał, 2008 Rachwał, , 2009 Rachwał, , 2011a Rachwał, , 2011b Rachwał, Kilar, Wiedermann, 2009; Kilar, Rachwał, 2014) pointed out that these processes are not so much a manifestation of deindustrialisation and the decreasing importance of industry in the economy; instead they testify to the decline in the role of industry in the field of labour resource activation as a result of mechanisation, automation, robotics and computer control of production processes. The problem of limiting access to data on industrial development in new management conditions and thus the decrease in the interest of researchers in these problems attracted the attention, among others, of T. Rachwał (2008) , and on the issue of the return of geographers of industry in research into economic sciences or social sciences, or other geographic sub-disciplines -P. Czapliński (2008 Czapliński ( , 2009 ). On the other hand, it should be noted that profound economic changes, including industry sector, have naturally caused researchers' interest in these changes. Therefore, despite the difficulties in accessing data, many economic geographers have taken up research on the transformation of industrial structures, seeing this as an opportunity to explain changes in transition from a centrally managed economy to market economy in Poland and many other countries of Central and Eastern Europe, so far unprecedented in this scale in economic history.
The issue of the impact of changes in the management system and the implementation of market rules on the industry activity was reflected in research studies focused around the Industrial Geography Commission of the Polish Geographical Society. After the establishment of the Commission in 1979, the issues concerned were mainly related to the location and shaping of an industrial plant and spatial forms of industry concentration (centre, district), regional problems of industrialisation, followed by the behaviour of industry in the changing economic and political system. In 1995, a summary of the research problems of geography of industry was presented in the aforementioned collective work "The achievements of Polish geography of industry in the research of academic centres" (Misztal, Zioło, 1998b) . Later, P. Czapliński (2008 Czapliński ( , 2009 , T. Stryjakiewicz (2010 Stryjakiewicz ( , 2014 , and Z. Zioło (2014) determined research directions, as well as the strengths and weaknesses of Polish geography of industry, including those related to other industrial sciences.
In the years of implementing the market economy, the importance of the services sector in the activation of labour resources and the dynamics of socio-economic changes in spatial systems is growing, and the boundaries between industrial and service activities are disappearing, of which the IT sector is a good example. It was reflected in the studies of the Industrial Geography Commission of the Polish Geographical Society, in which, apart from the research topics of the industry, selected entities and sectors of service activity are also presented. Attempts are also made to evaluate innovativeness and structural changes in both sectors of the economy (Dominiak, Rachwał, 2016) . In the area of industrial issues, the primary attention was paid to the following: -adaptation of industry to new conditions of management and transformation of spatial and industry structures of industry in the process of implementing market economy rules (e.g. Rydz, Jażewicz, 1994; Matykowski, Tobolska, 1994; Tobolska, 1997; Stryjakiewicz, 1999; Gierańczyk, 2000; Domański, Guzik, Gwosdz, 2005; Gwosdz, Micek, 2010; Czapliński, 2010 Czapliński, , 2014 Rachwał, 2011a Rachwał, , 2012 Rachwał, , 2015b Gierańczyk, Rachwał, 2012; Mrozińska, 2013) ; -international and internal (national) determinants of the development of domestic industry and its structural changes under the influence of globalisation processes, moving to the informational phase of civilisation development and -what is essential in Polish conditions -the process of European integration and implementation of new legal instruments related to systemic transformation (see e.g. Zioło, Rachwał, 2006 , 2016a ; -the impact of various international and national conditions on the functioning of industrial enterprises as the essential elements of the spatial structure of industry (see, e.g., Rachwał, Zioło, 2016b; Zioło, 2016) ; -effects of the restructuring of enterprises and spatial and branch structures on the background of the changing business environment (e.g. Pukowska-Mitka, Tkocz, 1992; Rachwał, 2002 Rachwał, , 2006 Rachwał, , 2010 Rachwał, , 2011b ; -the role of foreign capital in increasing innovation and changes in spatial, ownership and branch structures of Polish industry (e.g. Domański, 1999 Domański, , 2002 Domański, , 2003a Stryjakiewicz, 2005c; Brezdeń, 2006; Tkocz, Sobala, 2006) ; -the impact of the economic crisis on the behaviour of industrial enterprises and changes in national and regional economic structures (e.g. Czapliński, 2011; Zioło, Rachwał, 2011; Rachwał, 2011c Rachwał, , 2014 Domański, Guzik, Gwosdz, Dej, 2013; Kilar, 2014a; Zioło, 2014b) ; -the impact of industry innovation on the transformation of the economy in spatial systems (e.g. Bal-Woźniak, 2009; Borowiec, Dorocki, Jenner, 2009; Rachwał, 2012; Zioło, 2012; Brezdeń, 2015; Gierańczyk, Sadoch, 2015; Rachwał, Wiedermann, 2015) ; -shaping spatial industrial systems, functioning of industrial centres and districts, as well as industrial clusters treated as new forms of industry concentration (e.g. Dziadek, 1990; Szajnowska-Wysocka, 1990; Rochnowski, 1993; Rydz, Jażewicz, 1997; Gierańczyk, Stańczyk, 2001; Domański, 2003b; Pakuła, 2003; Zioło, 2008b; Dyba, Stryjakiewicz, 2014; Tkocz, 2015; Domański, 2015; Dyba, 2017) ; -the role of industry in the development of a knowledge-based economy (e.g. Domański, 2000; Rachwał, Wiederman, Kilar, 2009; Heder, Tkocz, 2013; Rachwał, 2013; Zioło, Rachwał, 2013) ; -changes in the export structure of Polish industry (e.g. Komornicki, 2006; Wieloński, 2010; Szejgiec, Komornicki, 2015) . The interest of researchers in the field of factors and the assessment of the location of the industry was continual (though slightly smaller than in previous years) (Fierla, 1994 (Fierla, , 1996 Fierla, Kuciński, 1996 , Kuciński, 2001 Stryjakiewicz, 2009; Tobolska, 2011; Godlewska-Majkowska, 2013 . In addition, research issues not addressed directly to the structural changes of Polish industry regarding control functions of international corporations and large industrial enterprises and their role in the development of spatial arrangements were also undertaken (Domański, 2005; Zioło, 2006; Śleszyński, 2007 Kilar, 2014b; Raźniak, Dorocki, Winiarczyk-Raźniak, Płaziak, Szymańska, 2016; Raźniak, Dorocki, Winiarczyk-Raźniak, 2018; Boguś, Dorocki, 2018) , as well as processes of transformation of the industry or its selected departments in selected countries (e.g. Dorocki, Borowiec, Boguś, 2013; Dorocki, 2014; Wójtowicz, Rachwał, 2017; Wójtowicz, 2017) .
Empirical research studies were undertaken at various spatial scales. The following levels of analysis can be distinguished here:
-mega-(structure of global industry), -macro-(structure of domestic industry), -mezo-(branch structure of the industry and regional structure of the industry), -microeconomic (an industrial enterprise, including internal changes of enterprise structures, e.g. employment structure, production mix). None of these levels of analysis is dominant, but in the last thirty years there has been a systematic decline in interest in the research of individual industrial enterprises, in particular their spatial relationships in terms of sales and supply, technical and economic aspects of functioning, and links to the labour market, due to the difficult access to individual data or business secret, which often prevents the publication of studies using such data (Domański, 1997; Rachwał, 2008) . It is worth emphasising, after B. Domański (1997) , that geography of enterprises is an essential trend, though undervalued, in the study of geography of industry. It is because an industrial enterprise is a fundamental element of the industrial structure, and many transformations on a regional, branch or national scale cannot be well interpreted without considering the functioning of enterprises. Therefore, many geographers of industry, despite the difficulties, try to undertake them. They mainly concern the ownership structure, production, employment, sources of supply, sales directions, technological issues and environmental impact (in the scope of pollutant emissions, sewage disposal, waste collection), as well as revenues and costs of enterprises. As some of the industrial enterprises in the transformation years were closed down, the problems of transformations and revitalisation of industrial areas were also taken up (e.g. Domański, 2002a) .
In the field of empirical studies, an apparent evolution of research interests is observed, referring to the stages of economic transformation and changes in the international surroundings; while maintaining interest in issues that have been the subject of research into geography of industry for many years. In this respect, the following five research periods can be distinguished:
-initial period of economic transformation (period of the so-called transformational shock) : 1989-1993 , in which research focused on the impact of a sudden change in the management system on industrial activity, with particular emphasis on changes in ownership structures, -fundamental transformation period : 1994-2004, in which, among others, studies related to adaptation of enterprises and individual industries to new management conditions, the progressing privatisation process and the role of foreign capital in this area; studies were also undertaken in relation to the impact of the exclusive economic zones mechanism on the spatial structure industry, -the primary phase of European integration: 2004 European integration: -2007 , in which researchers paid particular attention to the effects of Poland's entry into the single European market for domestic industry, -period of the global economic crisis: 2008-2015, in which the studies related to the impact of crisis phenomena in the country and the international surroundings on the functioning of enterprises and the transformation of industrial structures, -period of recovery from the crisis (since 2016), in which researchers pay attention to new challenges and barriers to industrial development. Various methods and research approaches were adopted in the studies. T. Stryjakiewicz (2010) distinguished three contemporary methodological orientations: evolutionary, relational, and institutional. Relatively rarely, studies were based only on one of these three contemporary orientations, but there is much interest in institutional orientation (e.g. Stryjakiewicz, 2007; Stachowiak, Stryjakiewicz, 2008; Stachowiak, 2008 Stachowiak, , 2009 Micek, Gleadle, Dawidko, 2014) .
Theoretical problems focused mainly on attempts to model approaches and building theoretical concepts of geography of industry against civilisation development, building a knowledge-based economy and internationalisation of production activities. Particular attention was paid to: attempts to improve the spatial structure of industry, modelling the functioning of geographical space and determining the place of industrial enterprise and territorial forms of industry concentration, industrial transformation in changing economic conditions and its functions in regional, national and global economy (Zioło, 1997 (Zioło, , 2008a (Zioło, , 2017 Gierańczyk, 2008a) , improving the research problems of enterprises (Rachwał, 2008) , attempts to define changes in industry location trends in the era of globalisation (Gierańczyk, 2008b) , the concept of multiplier effects in determining the impact of industry on the environment Domański, Gwosdz, 2010) , shaping the network economy (Stryjakiewicz, 2001 (Stryjakiewicz, , 2005a (Stryjakiewicz, , 2005b Paszkowski, 2008) . Assessment of research problems, as well as strengths and weaknesses of Polish geography of industry (Kuciński, 1992; Parysek, 1993; Pączka, 1994; Stryjakiewicz, 2014) and evaluation of research problems and achievements in geography of industry against the economic sciences (Czapliński, 2008) were also carried out. Problems of structural changes indicated as one of the trends of research, whereby the importance of research in the field of geography of industry in the field of changes in the spatial structure of industry is stressed. It was assumed that research should be developed in order to comprehend the changing structures of industry and services in specific social, economic and spatial conditions. It is worth emphasising that the studies undertaken in the theoretical-methodological trend often included a partial exemplification of the presented models and theories based on empirical research.
The results of the research were published mainly in the form of articles in national (mainly the Studies of the Industrial Geography Commission of the Polish Geographical Society as the only journal in Poland devoted to the geography of industry) or foreign journals. The prestige of the journal or publisher and the so-called scoring, or the value of a given journal on ranking lists of journals of the Polish Ministry of Science and Higher Education is crucial. For this reason, publications on geography of industry in the form of scientific monographs are rare. Low so-called "score value" of chapters in such monographs as well as entire monographs caused little interest in this type of presentation of results. The only exceptions were monographic publications related to obtaining scientific degrees -doctorates, habilitation or professorship. The same factor causes little interest in the development of academic textbooks for geography of industry in recent years, except for the exercise book on economic geography with an industry chapter (Czapliński, Rachwał, Tobolska, Uliszak, 2013) . The phenomenon of using only the score value while choosing the place of publication should be considered harmful because it means the influence of non-subject factors on the selection of the best form of dissemination of research results. Part of the studies was carried out on behalf of various institutions and enterprises, e.g. local self-government, ministries, bodies managing special economic zones or industrial parks, which is why their results were published as research reports or expert reports. Some of the results were presented in the form of conference abstracts, a report from the Polish Academy of Sciences committee meetings and posters at conferences. Due to the lack of the habit of publishing posters, this is the most elusive form of presentation, if the authors do not decide to prepare a scientific article on this subject.
Conclusions and recommendations
Polish geography of industry has undertaken significant scientific and economic research problems of structural changes in industry in the period of economic transformation, continually updating its research priorities. Researchers quickly reacted to changes in the legal and political conditions of the functioning of national economy, despite numerous organisational barriers related to limited access to data and not very favourable location of economic geography in the structure of sciences, often attributed to natural sciences with entire geography. Undoubtedly, however, the advantage of empirical and descriptive studies of selected examples over syntheses is noticeable.
In the process of developing research issues in the field of geography of industry and methodology of studies undertaken in Poland, many patterns were used from foreign literature, but also many new proposals were put forward that could be used by foreign researchers. A particular contribution of Polish geography of industry is noted in the field of structural changes in industry during the period of economic transformation. It seems, however, that until now too little attention has been paid to the promotion of national research results in international environment, which affects the relatively low knowledge of Polish achievements by geographers, economists and representatives of other disciplines dealing with the transformation of industry. It seems that in this respect, these achievements have been relatively rarely published in the most renowned international journals.
The prospects of further development of research in the field of geography of industry in Poland may be affected by barriers of human nature. Geographers' departure from this issue can be observed. The basis of this process is very diverse. On the one hand, it is related to limitations in access to detailed data, and on the other hand, to the above-mentioned blurring of the boundaries between the industrial and services sectors, which raises questions about the validity of a further "industry" approach to research in the field of economic geography. It seems, however, that when production activity is still of great importance in the functioning of national economies at all stages of development, even the most developed, and reindustrialisation programs are implemented in many countries, research in geography of industry still has a future and essential cognitive and application functions to meet.
It seems that in the coming years particular attention should be paid to the studies synthesising existing research in the field of transformation of industrial structures in the period of change in the economic system in order to develop model approaches and determine the best research methods of this process. The following research issues also seem to be worth undertaking:
-directions of expansion of Polish industrial enterprises on international markets, including mergers and acquisitions of foreign enterprises due to high competitiveness in the international environment of many domestic enterprises and their more and more advanced functions on global markets, -various network connections of domestic industry with global industry, -still existing barriers to the development of industry, related to the relatively low innovation of Polish economy, low technological advancement of some industries and the lack of adequate human resources on the labour market, -directions of new industrial policy and evaluation of the implementation of re-industrialisation programs, based on the concept of industry 4.0, in Poland against the experience of other countries, including the industrial policy of the European Union, -improvement of goals and methods, as well as the implementation of educational content in the field of industry in school and academic geography, especially in the conditions of implementing the reform of the education system in Poland.
